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~ACandidiasis in the Burned Patient
-MICHAEL .JSPEAR, M.D., AND BASIL A./PRUITT, .JR, M.D.. F.A.C.S.

Candida organisms were cultured from 452 of 1,513 hospitalized burned .
patients during a 6-year study period. Of the 172 patients with colonization of
the eschar by this fungus, only 20.7% subsequently developed invasive candidal '

sepsis. The mortality of untreated Candida burn wound infection was 100%, -. J
Sand with aggressive medical-surgical therapy, 91.6%. Candidemia was present

in 52 patients and 76.9% of these died.
Candida infection was seen as a preterminal phenomenon, coincident with a

generalized collapse of patients' defensive and homeostatic mechanisms. For
Sthis reason, mortality was high and the infection rarely responded to

treatment.
Control of this lethal complication rests with prevention by the judicious use

of intravenous broad-spectrum antibiotics and expeditious closure of the burn
wound.

Infectious complications are the most common cause wound cultures (6), and cultures of samples of blood,
of death in burned patients following the resuscitation urine, and sputum three times weekly. More frequent
phase. Topical and intravenous antibiotics employed to cultures were obtained as indicated by each patient's
treat or suppress bacterial infection allow the emergence clinical course.
of resistant microbes such as fungi, particularly Candida Nystatin was routinely administered orally to all pa-
sp. As a colonial organism of the eschar or mucosal tients during the first 2 years of the study, intermittently

> surfaces, Candida is a harmless saprophyte, but as an in the next 3 years and not at all in the final year of
O invader of the blood stream or burn wound, it is a study. No prophylactic systemic antibiotics were em-
C dangerous pathogen. The spectrum of disease caused by ployed. Intravenous antibiotics were administered ac-
Co" this organism in thermally injured patients was reviewed cording to the laboratory sensitivity of the bacteria cul-

w and current treatment modalities evaluated. tured but frequently consisted of vancomycin and ami-
p kacin. Amphotericin B was administered only when clin-

MATERIALS AND METHODS ical signs of candidal sepsis were evident and two or more

Records of patients hospitalized at the U.S. Army blood cultures positive for the organism were obtained.

Institute of Surgical Research Burn Unit during 1973 Invasion of the burn wound by Candida was defined
through 1978 were evaluated and all those from whom as the penetration of the organism into viable tissue asangdida sp. was cultured at anya time during their hos- evidenced by a simultaneous wound and blood culture of

the fungus or microscopic demonstration of pseudoh-
pital course were selected for study. All patients received phe wtn vb isue. Thosthaconcomitantdmy-"wound care that was generally uniform, consisting of phae within viable tissue. Those with concomitant m-

woun cae tht ws geeraly nifom, onsitin ofcotic invasion by other genera of fungi were eliminated
alternating topical applications of mafenide acetate (Sul- from consideration.
famylon, Winthrop. New York, NY) and silver sulfadi-
azine (Silvadene, Marion. Kansas City, MO) every 12
hours. Polyethylene intravenous catheters were changed RESULTS

48 to 72 hours after placement and silastic urinary blad- During this 6-year period 1,513 burned patients were
der catheters and tracheostomy tubes were changed admitted and treated. Of these r521 (34.4) had fungi

weekiy cultured from them during their hospitalization. Candida
All patients were routinely monitored with swab burn species were recovered from 452 (86.7 ) of the 521. Only

20.7; of patients with colonization of the eschar subse-
Fr,,m the Wafter Reed Army Medical (Center. Washington, ).(.. quently developed Candida burn wound invasion. Table

and the U.S. Army Institute of Surgical Research. Fort Sam Houston,'.'.tTexas. I summarizes the culture data.

The opinions and assertions are the private views of the authors and Thirty-six patients developed Candida burn wound
not to he construed as reflecting the views of th( Ilepartment of the invasion. Table 11 summarizes their characteristics in
Arniv or Department of Defense.

Address for reprints: Librarv. U.S. Army Institute of Surgical R relation to the burned population as a whole, and thera-
search. F,,rt Sam Housto,. TX 7S214. tic modalities used in the treatment of established
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burn woun( invasion are sunmarized in) Table Ill. Two DISCUSSION
of the three survivors were managed with aggressive
surgical debridement of the infected wound. One of these Thermally injured patients are a population at risk for
also received adjuvant amphotericin B. The third survi- Candida sepsis (10, 15, 17). Multiple systems are directly
vor received only amphotericin B and a conservative or indirectly injured or stressed to the limits of their
approach to the management of this burn wound was reserves. Nutritional deficits may arise as their clinical
undertaken. course progresses for which intravenous alimentation

Of patients with ('andid, burn wound infection 75; may be required (16l. Bacterial sepsis, topical antimicro-
also had candidemia. Considering all sources, a total of bial agents, anti systemic antibiotics, as well as chronic
52 patients had positive blood cultures for Candida: in indwelling cannulae, create favorable circumstances for
27 of those the burn wound was the septic focus. Fifteen the colonization and subsequent invasion by this fungus
patients manifested candidemia and burn wound inva- (-8)
sion bv other noncandidal fungal organisms. Candidemia Colonization always preceded invasive sepsis, but 80'r
was present in ten patients with no apparent site of origin of patients colonized lived in an equilibrium in which the
tTable I. The characteristics of this subgroup are sum- presence of the fungus did not alter their clinical course.
marized in Table 11. This delicate balance was usually upset by an episode of

Of all patients with candidemia 7 d.9 (ied. Fourteen bacterial sepsis. hemorrhage, or hypotension that further
of the 52 patients with positive blood cultures received stressed and compromised the patients. This permitted
anmphotericin B and the mortality in this subgroup was the colonizing organisms to invade and proliferate within
92.S". viable tissue.

Invasive infection by this organism is rare (9. 10).
_Although Candida sp. was by far the most common

TAB.E I nonbacterial organism cultured in this review (86.71-). it
(ulturv data caused only one third of the 107 mycotic infections seen

,,,,.r-,,i,- during the study. Eleven per cent of all burned patients
.... i n./i. hr,,i,,m,,,,..........became colonized by Candida sp.. but only 3. 4'- devel-,lt~ I.t,l~ t OnII',.. iRr, e

- oped septicemia and only 2.4"r developed candidal burn
uitrn %%ind 172 9S wound invasion.

t',.,,,, 1-W 5.5 ('andida invasion of the burn wound is a dangerous
Spum S9 26 complication, the mortality of which approaches l(X)-.

htiud 52 10 Therapeutic modalities currently available did not sig-
Other 41 14 nificantly alter the course of the infection (Table Ill).
'Thrtith" 7 2 One week is required to identify Candida in blood

T tht, (,itirtit ref et'ts ithipih srtir'es fronta single patiet, cultures. Its presence was frequently considered a con-
taminant until a second or third culture confirmed its

TABLE 11 presence (3). The institution of intravenous amphotericin
TAltI.F It B after this considerable delay was too frequently a futile
'atient populations gesture (3.5, 13).

Caduht,, (a,,idni&T ,,ith Table II demonstrates that those patients with Can-
mo , B'hurt ,: ' % iitid 'iii 'Woutvid

t ,t,, ,.,, dida burn wound infections are older and more exten-

Nunter,t Ia it-tients 1,51:3 :6 1 sively injured than the general burned patient population
Age iyrsp 29.3 :37.0 :13.4 or those with candidemia alone. Mortality of thermally

-'t er-entage oft ti,,t hoid.t 56.' .11, 46.5', injured patients generally increases with both age and
urt e inji1red magnitude of injury. The high mortality of the infection
ft.retttats fit-thick- 3.',' 1,.7'. :1:0.i', in this review, compared to other published series in
ne~s~ t- i rv

3M,rta.lil C. :4.2', 91.611 W.011 nonburn populations, suggests that Candida invasion
.-. ... .... ...-....... was often a result rather than a cause of a generalized

collapse of host defense and homeostatic mechanisms (8.
TABItE Ill 11. 12).
Forms of therapy for ('andida burn wound invasion Urine cultures were second in frequency to the burn

-- lrei,,, . ...- ,,---- sti,,,r,- . wound as a source of Candida isolates, but rarely the
Nne source of invasive sepsis. The need to maintain bladder
Surgi,'a dehrihtnt.nt 12 2 intubation on a long-term basis, even in the presence of
Aniphwterrir ahoe 7I the organism in urine culture, perpetuated the presence

Attjvant 4 I of the fungus in the urinary tract (8). l)espite this, onlyAmp ut a in 2 - N,,n one patient suffered (andida sepsis by way of the urinary
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tract from a renal abscess (7). The exophytic lesions of the occurrence and significance ii! veas andl tungi Ill lhe fiurit

the bladder resulting from long-term catheterization were 2. wouid. Ann. surg.. 176: 10$-I Ini. 1$72. sp itia
2 )ennis. 1).,.Mille-r,. NI1.. P et erson. c . (;_ ('andida swvrlafrequently interlaced with pseudohyphae, but the blad- Surg. (Anecol. (Thst.. 119: 520-527. I9E4.

der wall itself was never invaded. This also negated in :1. Ellis, C.. A.. Spivaik, M. L.: The' significanie (it candidemu.a Ann.
the urnpatentthefreuenv cted'usfuless ofurie lItern. Mled.. 67: 5 11-517. 1%7.thebur ptiet te reqenty ite 'ueflnes'o uine 4.Eras, V'., Goldstein, NI. T1. Sherlock, 1'. Ca(h 'unaInfectionl (it Ihi

cultures as an indicator of distant Candida infection (6). gastrointestinal tract. .lh'dicin. 51: 36i7-371. 19072
Equally well described is the frequency that the gas- 5. Ganto, A.. Law. E. T1. Holder. 1. A.- e.t al.: Experience' with anipho-

troitestnaltrac isthe ourc ofCandda epsi inericmn Hin the treatment iii svst etnc i'anifdiasis in burn vaientstroitesina trct i th sorceof Cndia spsi in Am. 41. Surg.. 133: I74-17S. 1977.
nonburned, immunosuppressed patients (4. 17). How- 6. Gaines, J1. D).. Remington, .1. S..: S~steilic caiaiisis. a (Ifagiuu-i
ever, in the present study, only one patient demonstrated chlene Kuge 72: 730i-736. 1972. K.i.a.A~ne

evidence of candidal proliferation in and invasion of the it dliagnoisis of renal candidiasis. -1. Owl.- 119: 14- 1810. 1 978.
gastrointestinal tract. Only two of the seven patients with S. Klein J1. J3.. Watanakunakorni. C'.: Hiisvitaldaciuired fungetia. .4,,,
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fested Candida septicemia. None of these subsequently,, 9. LevineN.S., L.indberg, It. H., Mason. A. D)., et al.: 'lheuainiatne
swat), culture and smear: A quick. sniple met hod fo r det ermning

developed gastrointestinal tract invasion. This p~atient the number of' viable aerobic biacteria on opn woiuiif- -1
population differs markedly from those in which this Trauma. 16:84-94. 1976.
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